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[£JA^?S] 

[§¥AH#] 
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0 3 OS! 
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1050020075411 %^ <^7>: 2003/11/6 

-g-sq^ ^7>^^ 0.05~50ppm^ HEC(Hydroxyethyl Cellulose), 0.05 ~ 20ppm^ 
SPS(bis(sodiumsulfopropyl)disulf ide) ^ 0.1~100ppm^ HeJ-^-i- 91 7 A^c m}£-3. «H , 7l 

5. 1 

€«fl, €*fl^, ^7H1, ^h}^, HEC, SPS, S|S.7m 
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10^20075411 #^ 2003/11/6 

'• *i^JE ^«fl^^ 5? ^Sfl-g^MLow Roughness Electrodeposi ted Copper Foil 

Manufacturing Method And Electrodeposi ted Copper Foil Thereby} 

£ l£ ^^"^ ^wj-igo] ^-g- ^S., 

2-& ^ ^-^^1 ^A]ofl lofl ni|.e|- al] 2:^ ^«fl*^ ^a}^1 ^ (SEM) €<3 a}^, 

S. 3^r tiling 2°\] tCfSf ^«fl^^ ^>^nl^(SEM) 
A>^l£o]r4. 

100 : H.^ 200 : 

300 : 4^ 400 : #*fl 

500 : ^3 600 : ^*fl^ 

^l^s]S.7l^:(PCB; printed circuit board)-§- ^^WprepregHl 
*l*fi-^«i- (electrodeposi ted copper foil)^ ^flS^^ofl ^tr iL4 *l«fl^- 

wv^ %z\-t& (Matte side)^ 2.5.(roughness)# *]M] 2fl€(fine pattern) H^HS. # 
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^T020075411 M 2003/11 6 



^T^Bi, ^^#Al7l7l, ^^l<H7l7l ^ AV^-g- #7>/#*>7l7l^ I^H <>H *M} 

Vi^^C frame retardant)^ H^Heflzi(prepreg)7> A|~g-sj jl o.^ , o]e^ aJ^Jft 
<H1 Si 313.3.-8- ^^-^^ -32^^°^ *HM ^^>Jl slS^Tflofl nj-ej- ofl^isV^ Si 3flS] 5.713b 

<10> ^^7l^o]) ^Sj-S^ ^Sfl^-aKg. -§-^^1^ o] ^«fl^^O.S 

^W(raw foil)* <>1» ^^l^-^ <fl*|) ^lav^ofl -^(copper) t 

^(nodule)* ^*Kr T^S^e]* *>7]i4, 7^ S^ofl tifl si <H (barrier)^ ^ 

Al^l ^ ^sfl aS.^^lH(chromate) ^^Bl^M #*il^^Mr ^31 5U^. £^r3Sl ^«fl^^ 
^Sj-g- ^1 ^-f , -g-^a} jo S 0.^-01 ^.ej^cn) ^-^o. ^o. A>o]ul^(Shiny 

side), ^fl^sl ^ nflH^CMatte side)^l^ -¥-E-i=r. 
<11> Sle^ &]/&*\7}7}2i\ 7$^ ^5l-7> 7>^^^ofl 7 ]#%- o]^^^} u}^, 

7l^O.S. ^^-*1 ^SS. -§^1 7fl^5l Jl ^Cf. 

<12> ^Sfl ^tfl^MV* *llS*Rr 7l#S.Ai, ^^fl ^o], ^SflSl^ ^TV* ^*1) 

^^Cf Jfi£*l] ^#£>} ^Ef ^J^, *\2iS. ^«>-g; 9i±r ^Ojcf. ZLHddl #71*!- 

H o V ^* ^11^ ^ t>l Si 711 2: o|l tll-g-ol ^^.51^ ^^l^ol 5^. 

<13> 2E*V #7lSl- ^12: ^l«l-7l^l ^2:1- ^A]?]^ ^ -§-# ^ o]-^J= 

(super anode) & #*1# ^^Hr ^°14. °1^ ^ o>^=^. ^-g^}^ ^ 

o}^J=S>}- ^ o^^ofl 7^o] o]7>^^ #ff-^-§r ^^-JlS.*) ^71 ^ H7l# ^ 
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1025020075411 #^ ^7}: 2003/11/6 

*r & l}. ^ 3.711- nl^*>7fl 2iXd%°-£.^ Z\^5. aflS^ ^ o} « 0 V^ 

< M > •• >wj*fl *l*fl^ (electrolyte) ^ °l£r(Chlor ide ion)^ 1 ppm °1 

<5}5. ^<>1 <£^r «J-^ol oj-^^ <&o_^, #Sfl ^<2j ^l^o] ^ t^w.« 

Si iH^(scrap)* ^r-§-*Kn Sl^) , 1 ppm ^r^. a> 

3 cfl^-^ *y*l* r Jl n^SL5L^B\°\ <$± o)^ nKg- - ol^ ^^l^oj ^*1 °}*\ 

<15> wj-^o.^, ^aV^S. ^ ^«Kg- ti^ (buffing)^: ^}<^ 7}?$mSL£. 

^ 3^ H^S °Jifls]i7l33- a) #^o_S_ ^ ^7} 

<ie> *1*11<*H] ^7><sKr ^7H1# wpr^i M (morphology) 

* S^sRr y o v ^°l $acr. iL^r ^H-^-S 7] ^t.}^ ^-g-^ ^j^o.^ o 1 ]Efl5(Low molecular 
weight water-soluble cellulose ether), 7<\^t}^ ^-g-^ l-e]^-^^ °fl3l=.(Low 
molecular weight water-soluble polyalkylene glycol ether), ^r-g-^ a-sl^l^^H 

°l 1 ?l(Low molecular weight water-soluble polyethyleneimine) , ^r-§-^ -s3Li-il 0 lEl-E. ^ 
5r^"# (water-soluble sulfonated organic sulfur compound)-! ; ^7]-^l- c ^ 

^ f-j^iM ^§f^ ^2£^ ^ sa:n, ^ ^ 71313 o^nf 
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102$)20075411 %^ 2003/11/6 

<17> "• ^1^1 c>l<4 ^ w 0 >^o_jjL ^-«v^ nm^Cmatte side)^ SJE Rz 

3:81^ ^ofl ^--§-^1 ^*Vcf. 

<18> « 0 v^ O.S., 3£r ^ ^bHIM ^^(Polyethylene glycol), ^M°"|£r(tin 

ion), ^°l£r(iron ion ) ^ 0.1 ppm ol^-g- 5L^>^ ^fl^^ T^^o] :g-aKg. 

*fl2:*Kr ov^^ &o_u|-, °1 <g*\ 7l#*V «>^- <*H^# ^^1-^ 

O.lppm ol^j-s. -B-^^fe- ^ol cfl^^AV ^HH^ 1-7>^*1 ^-g-^ tMl* <L>JL 5Ue*. 

1 -^3£r, *fl£E*l 71^1 A>^-*>J1 ol^ ^7}2] ^] ^^o]i4 7flS7]- ^ , 

*flS# HtflS. ^>-§-*>^^ ^7>7|] Al^aj^- ^S><^ 7^5!^ g-fe ^^«Kg. 

<20> ZLS^ZL ^ 2 ^-^^r, ^x)^ ^tiV*}*^ o]^ -g- 

<21> olEi*V <£ig<3] 42-^!-^, 5]7i^ -g-^-S] = 3 (100) ^ #7} ^(100)2) 3)^oto)) 

^Utt ^ I^AS tfl-g-*Rr <#^(200)o| ^^^(600)<^1 ^5\JL, 
<22> a o V 7 ] ^^^(600)^8: ^^H^r ^ i^Jl, 
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102TO20075411 ^ °J7>: 2003/11/6 

<23> # 7 ) =^(ioo) ^ <#-^&(200Hl ^ 9l7\S\^ #7] = ^(100)^ s 

^1 ^«fl*^-(400)<>l Si^Nfe ^«fl-S-^-(400)^ ^12:^^1 5fl«>H, 
<24> # 7 ] ^*flofl(600)<^l^ 0.1~100ppm^ ^e}^, o.05~50ppm^ HEC (Hydroxyethyl 

Cellulose) ^ 0.05 ~ 20ppm^ SPS (bis(sodiumsul fopropyl )disulf ide) * %7}?]}g. ^-<a*H 

<25> o}7H A o v 7l ^ej-^ ^7>^ 2~5ppm 91 iLq q-^JsVq. 

<26> ZL^ZL #71 HEC ^ ^7>^ l~3ppm 91 J£i} «>^^>nf. 

<27> o^e] # 7 ] SPS oi ^ 7 >^ 0.5~3ppm 91 q-sJ-*] s>q. 

<28> #7l ^e^q 10,000 ol#ol ^o] q^q^q. 

<29> C>^-&) # 7 ] ^«11^WV(400)S1 Oj^ g: fe oj^ofl i^-g- o) ^^Al^l^ *^Sl u^^ol ^ 

7>£l^ q^*}q. 

<so> #71 *l*ll^-q-(400)q ^flB(niatte) ^ SJE7} A>oiq( sh i n y) ^q SSliiq e 

<31> #7l <4 ^ ^q S-^-i-^-, #71^1 «J-«H1 q*fl *flsq^ 53 -i- <5Kr 7-1 

<32> ol nfl A oM #*fl^«K400)£: ^ 3 ^^o.^. ^ ±^0) q <§#^ ?M 

<33> E£*l #71 # *fl ^-q-( 400)q oflE(matte) ^ S£7> A>ol q (shiny) ^q SSJiq e 

53 ol «>^§>q. 
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SjR>20075411 #^ <*J7>: 2003/11/6 

<37> £ 1^ H>Sf ^-O], ^^^.«V(400)O] ^2-= ^ISAi ^M^, S^Kr 

= ^(100)3f ^Eflo] <&^(200H 4i^7l^L5. o]^z\o] ^_^}S\o] oii^ ^S^lc-fl, 

#7l ^ 5 j(100)3l- <£q-J&(200)£: *i*fl^(600)°l ^3.(500H ^^-5]^ oicf. 

<38> o] o)l #7] ^(100)£r S^f^* #tfl 3-^.5. o> 3g Jf £ o] ^Sjjl, ZL 

€ -^^H ^3^5- Cfl-g-^ ^"71 <#^(200) o] ^S)o] JEL^QOO) ^ <&^% 

(200)^ ^ -g-^" % ^O.^ ^-g-£H Z}" ^ofl nV^ ^^- 7 > ^7>^Cf. 

<39> o]ofl nf^- A o V 7 ] ^.^(100) ^ ^^(200) A}oloflAi ^Sfl7>^-ol ^S>^ o]d\] x$aJ\- H. 

^(100)^1 X^l^r ^d^^-^-(400)ol ^i^cf. ^3^r #*fl^(400)£r -f^f 
(300H1 2}*fl o]t^ 

<40> o] nfl Aj- 7 ) ^^(500) ^flofl #7^ ^^11^(600)^ 71^-2:^^; 2f 50 ~ 200 g/ « ^5.2} 

5teKH 2 S0 4 )3|- f ^ 30 - 150 g/«^£^ ^&]ol^(Cu2+)2|-, 200mg/ « °1 s>2] <g^o]£-(ci-) 
o]cf. zl^ji av 7 ] ^^]ofl( 6 oo)^| ^r£^ 20 - 80°C°1^, ^ 20 ~ 150 A/dm' 

3 £7} 
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4> 

llz0020075411 Qt\: 2003/11/6 

<4i> o\4r£\ ^ 7 }^- ^<LsL *\]2iS\$= 31*0^(400)2] 3:^7] ^slH 3i*fl (600) 

HEGCHydroxyethyl Cellulose), SPS(bis(sodiumsulfopropyl)disulf ide)S °l-§-*><^ $3. 

?? e]# °l^r ^^-7fljL-g-O.S A]~g- 7 r ^*V ^Sfl-g- 1^(400)^ *fi2: 

<42> o] nfl a o V 7] ^7>^1^ ^gj-fl^ 0-5= ^H<>] ^£.5. ^^^1^^ ^>^o} 

12,000^ ^l-g-^Jl, 2^ O.lppm vfl^l 0} lOOppm °H , #7ltr ^ 

°J ^fl^lHS. ^-4 «>^*!*r7fl*r ^1-10 ppm7l- ^JS)^ 2^0} ^AHl^. 

*| «f 2 ~ 5ppm ^£olcf. 

<43> n]-<J] Qx!}y&o] 0.1 ppm ^^>S. ^*fl^(600)^l ^7}S\o] o].g-^ ^ -f ( ^.Cf cr] Afl *V 3-7} 

S^-i: ^-i: *r €^-^^-(400)51 #^1^ Stfltr S^l^ ^sfl-g-tn-^ooH 

O^^ZL oj^l 2tflt £^ ^ 3)3. 7>^7fl ^ *I<5}1^«]- 

(400)^- <*^r ^ 

<44> ZLS]jL lOOppm ^*fl^(600)^l ^V^M oj-g-^ 7j , ^ ^ 

*H*}<^ T^iES] ^^^«V(400)* ^ 9X^, v)4 33- ^ 1R3 ^ 

^q-^ jl^t <£l^!-§:(HTE; High Temperature Elongation, 180°C°1H ^) ^^*>7fl 

<45> zLe]jl ^7>^15. ^l-g-slir <#7] HEC^ ^7>^-8r ^± ?]= 0.05 vfl^l ^rfl ?f 50ppm°H 

Jitf °J= 0.5 - 5 ppnHnf. zl ^HJ= 7}% -S*Hfe ^ 1 ~ 3ppnHi} 

. <>l5l*I ^-71 HEC^r <a^-€ SPS ^ ^t^^jjf c]l-<H #7l #*iH(600Hl ^-<a=M 
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7>^ofl °l-g-« ^ ?I<H1 J5Hd*H H^M-^ *MK°1*> JE^^-g-)# jit} 

< 46 > ^-71 HEC7V 0.05 ppm ^«|)^(600)«H1 ^V^M o]-g-^ ^Jf f JSjL^-g- ^ 

°1 ^<H^ ^ #*fl^(400)°l *fl2:€ Sl^f. 5Etb 50ppm o]^ ^7}-£M o]-g-^ 

# ^-(400)^1 *1 ^-g-# ^#Al7l^t-fl 7l^^-o.S.M| n><a 50ppm HEC71- *l*fl<3>i 

(600H1 ^7}-£H #*fl^*K400)-a- *fl3i« ^-f ^«fl^( 400)^.5. 3]3.7l#-g- -^aj^ 

< 47 > o>^el ^-71 SPS7> ^«B^(600)«H| ^7>£l^ ^ 0.05ppm vfl*l ^tfl 20ppm 

^ w>^-^]*>4. °]^& n^^SH^ Ji^h «>^a|*Mlfe 0.1 ~ 10 ppm 

a^<s) 0.5 - 3ppm°l ?H 

<48> SPS^r JE^-a} ^-^^(brightener)S ^l-g-slfe ^7>sH o]-g.*v ^o. HEC 

S} ^H^j}^ iHjL^-g-^ ^-Sfl 5.#£)xr 2^<3] S£* ^fecfl 7l^*Vt}. ^ SPS7}- 0.05 
ppm %7}5%o] ol-g-^ ^-f iEjl^-g- go^ ^£7> Sg^ ^«fl*^- 

(400) o] ^ 9X°-V), j£t£ 20ppm o]^- ^7>£H oj-g-^ ^-f^ S-^^ofl £ 

^ 7l^*H ^-*>t}. 

<49> ol*>6fl^fe. $7}*||3.<M ^«fl^(600)<^l ^°t]s]^ ^-71^ ^i}^, HEC, SPS^ 

ppm ^flS ^*}<^ &n^U00)-ir 37}*]2) ^aHH #*|.d) ^^*>7lS. 

<50> -^^H] 
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<5i> -g- ^oflAi 7%2iS)±; #*fl^*K400)3 ^m^H ^ #*fl o -5}(600)^ 7}^^-^ ^ 100 

gfl^ 3HKH 2 S0 4 ), °A 100 g/^ ^£H^(Cu2+), 30rag/£^ <§4i 0 l^(Cr) ilS °1 
uf) ^sfl^(600)^ ^ 60°C °)&\, ^ff-^Sfe ^ 100 A/dm'S <sH ^S^tf. 

<52> - ZL^jl A1. 7 } ^«fl<3fl(600)^ ^7>£ ^7>^^ ^ 7>%=£- 3. 14 ^^f. ^*fl 

*^<^ ^^^^(400)^ ^Miem 7]*\ ^aJMr-fr 3. <Mi]5L 7] 

^^fl^«V(400)^ ^cfl^l7l7l i^i&l, 

o] ^l#o.5. ^ ^"71 ^tb ^^^(barrier)^^, Algj.- ^- 7l ^ 

n^l^ ^ ^°l7l ^ 7ll-^^(Silane coupling agent)^eM 



<53> 



<54> 1] 







HEC 




"S A | 1 


2 . 5ppm 


3ppm 


1 , 5ppm 


2 


3 . 5ppm 


lppm 


2 . 5ppm 


^^Hl 3 


4 . 5ppm 


2ppm 


0 . 5ppm 



<55> 



4. 



<56> 



°l*HHfe #71 Z}" ^Mof) tfltfl 7l^ ^eflMoll ^71 *V *i*ti^(600)iLS 



(400)* *)lSSRr 27\7]2\ *]5L<$% ^lAl*Vcf. 



21-13 



^lOT020075411 #^ 2003/11/6 

<57> ti]lI7ofl 

<58> wlUL^l^ ^sfls^H^ ^«flon(600)^ 7l£-S^£r ^ 100 g/t^S.^\ %^(H 2 S0 4 ) , ej= 

100 g/« ^^ol^-(c u 2+), 30mg/£ ^^ol^.(cr)olcf. ZLSlJI ol^Tfl S^s} 

^sfl^(600)^ £rS.^ 60°C^£ol^ ( *Hr^£fe- ^ 100 A/dm 2 ^ ^>^4. °1 "fl ^7>€ 33 

<59> o)^t\\ *fl^£ ^«fl^MV(400)^ <gJH& # 7 j ^«fl*«K400)S1 ^*HHH 7l#*V -f^ V *} 

<eo> [S 2] 







HEC 


SPS 


Thiourea 


alUL^I 1 


2 . 5ppm 




1 . 5ppm 






3 . 5ppm 






0 . 4ppm 



<62> £ 2 D ^ £ 3i ^-o] ; ovoflA-1 ^^"^ ^-E- *H°fl*4, 

^€ ^*B-^^-(400)* ^g-^-g- 71^71 oj^ofl SEM a>^1 $1- ^2}-7> 
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^So20075411 %^ 2003/11/6 

<63> ygxgo) ^A}c$6\] v^E} ^^^-«V(400) ^ & 12) ^A)^]lo])X] ^tfl^-MV 

(400)2) S£7> 3. 22) Hlmafl 2°1H 4^ #*fl^(400H Hl*fl ^3 ^JL 

^•a}^, ulin^ 2°])*}2) ^«fl^«>(400)^ g_T££r M7> ^-g~8: ^ 5^. 

<65> [£. 31 





3L5± Rz 

(fan) 


^^51 
(kgf/nuif) 


(%) 


(kgf/nmf) 


(%) 


^A|oj| 1 


1.8 


33.3 


15.9 


18.3 


16.3 


2 


1.6 


34.6 


18.1 


18.2 


15.1 


*M)oj| 3 


2.1 


32.8 


16.3 


19.1 


15.3 


a|S^| 1 


2.5 


34.1 


5.8 


20.1 


8.5 ; 


2 


3.5 


33.8 


8.3 


20.3 


2.1 
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VlKo20075411 #^ <H*}: 2003/11/6 

<68> '- ti]^- -a- rt-xgo} ^50-21*}- ^aH<2}- ^^s^ol^l^l^l:, ^<£| 

J1*HH ^Kr o] S ^l ^olvf i£tg,g- iff ^ojcf. 
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^1^020075411 %:^ <Qx}: 2003/11/6 

iMtt 1] 

—S. tfl-g-*Rr «8^fl:(200)°l ^^<3fl(600)ofl ^sli, 

#7l £.^(100) ^ ^^(200)^1 *fl# ^^9] ^7} 9}7}S\^ #7} S.^ (100)31 S. 

^^(600)^ 0.1~100ppm^ 0.05~50ppm£] HEC (Hydroxyethyl 

Cellulose) ^ 0.05 ~ 20ppm^ SPS (bis(sodiumsulfopropyl)disulf ide) ^ $7}^}3. 

[%^*J- 2] 

^7} ^e^o] $ 7 >%£- 2~5ppm ^1 3* ^^5. ^Sfl^ . 

3] 

^"71 HEC 9] $7>«8=£ l~3ppm <y ?j-g- ^ T^JE ^sfl^a^ *fl2:«J-^ . 

[^t 1 * 4] 

^i*oHl SU^i, 

A oM SPS^ ^7>^ 0.5~3ppm °] ^-i- ^-^3 AS <5>^ 7iS£ #*fl-§-^ afla^. 
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\to5D0: 



0020075411 <2J*}: 2003/11/6 

[3^* 5] 

XI XI 2%H1 &<H>H, 

*' -8-7] ^eKl^ «.^ol 10,000 °1#<?] 5J^- s.^o. s ^ Xl^J-^ 

[^T 1 * 6] 

Xl 1%> Ml*] Xl 4%> ^ O]^ ^6fl #0^, 

7] 

XI l*J- 01^1 XI 4*J- # <Xi=. S1<H-H , 

#71 ^sfl-g-^K 400)^1 ^H(matte) ^ i£7} ^o] q (shiny) ^ 2£lcf ^- ^-g- 
8] 

XI 1^- tfl*] XI 4^- ^ ^V^Voj a o V^o)l ^*fl XIS^Itt ?J-g- ^ 

9] 

XI 8*<H fl^W, 

(400)^ ^f^5l ^O-S. ^ <#^1 ic^ol d ^£ ^lo 
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